When pollen grains are spread around pistil slices put on an agar culture medium, the pollen tubes are attracted to the sliced pieces. This phenomenon was observed by Molish (1894) , Miyoshi (1894) , Lidforss (1909) , Brink (1924) , Tsao (1949) and Iwanami (1953) in some higher plants. Among these investigators, while Miyoshi found sucrose caused positive tropism of pollen tubes, Tsao was not able to find any special substance to which pollen tubes showed positive tropism. The present author has reported that an active substance, which is responsible for the positive tropism of pollen tubes to pistils, is present in some tissues of the pistils of Lilium longilorum and L. japonicum (Mikl, 1954 ).
In the above and the following investigations, the author intends to see whether this special substance is found in pistils of other higher plants or not, and to study the role of this substance in the course of fertilization. In the present investigation it is intended to study the special substance in Camellia sinensis. * Cytological Laboratory , Botanical Institute, Faculty of Science, Kyoto University.
Material and Method
Pollen grains and pistils of Camellia sinensis known for its long flowering season, were used as material.
For culture media of pollen grains, 1.5% agar soln, containing 10% sucrose was employed.
The hydrogen ion concentration of these media was between pH 6.2 and 6.4.
The sugar-agar solution was put on a slide glass to form a layer about 2 mm in thickness, and when it had solidified, slices of pistils were put on the agar plate.
Around these slices pollen grains were spread with a slender brush. Then the slide glass was placed in a Petri dish and was kept in an incubator at 30°C. After 2-s hours, pollen grains which were put within 1 mm from the slices were examined.
The number of total pollen grains on each slide was about 200-500.
In control slides, in place of a pistil slice, a stripe was marked or a quartz-sand was put on the agar film.
Grades of germination and tropism are presented in this paper by "percentage of germination " and "percentage of tropism " respectively.
Experiments

Tropism of pollen tubes to styles and ovaries
A pistil was cut into two parts, a style and an ovary. Then each part was cut longitudinally, followed by a transversal cutting in 3-4 mm in length. These slices were put on the agar film so that the longitudinal plane of the slices was in contact with the surface of the film. Pollen grains were spread with a brush around these slices. After 2 or 3 hours, behavior of pollen tubes was examined.
In this experiment it is observed that pollen tubes elongate smoothly to the slices of pistils as if the tubes were attracted to the slices. Tropism of this type is designated as "positive tropism" in this paper. Results obtained in this experiment are shown in Table 1 . Same experiments were carried out in Camellia japonica and C. Sasan qua. In these plants pollen tubes showed positive tropism to the style as observed in C. sinensis.
2. Tropism of pollen tubes to steamed pistils a. Tropism of pollen tubes to steamed slices of styles and ovaries. Test tubes with pistils and moist filter papers were kept in boiling water (99'C) for 10 minutes.
Then the pistils were cut and tested as in Experiment 1.
In this Experiment 2, it is observed that pollen tubes elongate as in Experiment 1. The pollen tubes which are far from the slices elongate quite at random in respect to direction, but when these pollen tubes approach to the steamed slices of the styles at the distance of 0.2-1 mm from the slices, most of the tubes change the direction and elongate in opposite from the steamed slices. Pollen tubes which are near the slices elongate in the reverse direction of the slices (see Fig. 1 ).
Tropism of this type is designated as "negative tropism" in this paper. Results obtained are given in Table 2 . As shown in Table 2 (1) Time of steaming Pistils were steamed in a test tube for 3, 5, 10 and 20 minutes respectively, and then the styles were cut and tested. The results obtained in this experiment are shown in Table 3 .
In this table, it is seen that the percentage of positive tropism is remarkably low and most pollen tubes show negative tropism to the styles steamed for 3 minutes.
Contrary to the above case, all pollen tubes show negative tropism when the styles are steamed for 5, 10 and 20 minutes. In this experiment it is observed that majority of pollen tubes treated at 15°C,.
30°C, 40°C and 50°C show positive tropism while all tubes steamed at 80°C and 99°C show negative tropism. It is highly probable that an active substance responsible for positive tropism is decomposed at 60°C or thereabouts.
Diffusion of active substance from styles to agar media
Slices of fresh or steamed styles were placed on the surface of agar films on slide glasses, and were kept for 1/2, 1 or 2 hours in a Petri dish with a piece of moist filter paper. Then the slices were removed immediately after the spreading of pollen grains around the slices (and examined as in Experiment 1). In this experiment, it is found that the tubes show positive or negative tropism to the place on agar media where the slices had been placed. The result obtained in this experiment is given in Table 5 .
Results of this experiment show that the active substance, which is responsible for positive or negative tropism, diffuses from style slices to the agar media within 1 hour, but the percentage of positive tropism is lower than that obtained in Experiment 1. From this table, it is seen that the substance which is responsible for the positive tropism diffuses through the collodion membrane while the substance which causes negative tropism does not diffuse through the membrane. This fact suggests that the molecular weight of the former substance is lower than the latter. Considering from the result obtained in the preceeding experiments, it is highly probable that a chemical substance which is responsible for the positive or the negative tropism of pollen tubes is contained in pistil tissues. The separation of these active substances from styles is under investigation.
Conclusion
In Camellia sinensis, the `pollen tubes show positive tropism to the fresh pistil slices on the agar media. From the result of the present investigation, it is concluded that positive tropism of pollen tubes is caused by an active factor contained in the pistil tissues. This active factor diffuses from pistil slices to agar media and Contrary to the above case, the pollen tubes show negative tropism to steamed pistil slices, and it is concluded that the negative tropism of the pollen tubes is caused by an active substance.
This substance diffuses from steamed pistil slices to agar media, but does not diffuse through the collodion membrane. It is extracted with distilled water, and seems to have a higher molecular weight than the substance which is responsible for the positive tropism.*
The behavior of pollen tubes to the steamed pistils, stated above, is different in various plants. For example, while Tsao (1949) has reported in Hippeastrum
Johnsoni of positive tropism of the pollen tubes to steamed pistils taking place, the present author has confirmed that the pollen tubes of Camellia sinensis show negative tropism to the steamed pistils.
In Lilium longiflorum and L, japonicum, however, it was found that the steamed pistil tissues gave no effect on the behavior of the pollen tubes (Miki, 1954)*. As can be seen from above, the tropism of pollen tubes to pistil tissues seems to be a very complex phenomenon, but it may be stated that some chemical substances play an important role in this phenomenon though the nature of these substances is not cleared in the present investigation. 
